Penetration-enhancing effect of ethanolic solution of menthol on transdermal permeation of ondansetron hydrochloride across rat epidermis.
The aim of this investigation was to study the effect of an ethanol-water solvent system and ehtanolic solution of menthol on the permeation of ondansetron hydrochloride across the rat epidermis in order to select a suitable ethanol-water vehicle and optimal concentration of menthol for the development of a transdermal therapeutic system. The solubility of ondansetron hydrochloride in ethanol, water and selected concenetrtaion of ethanol-water vehicles (20:80 v/v, 40:60 v/v and 60:40 v/v) was determined. The effect of these solvent vehicles, containing 1.5% w/v of ondansetron hydrochloride, on the in vitro permeation of the drug was studied across the rat epidermis. The highest permeation was observed from 60% v/v of ethanol-water vehicle that showed highest solubilty. Hence, the hydroxypropyl cellulose (HPC) (2% w/w) gel formulations containing 1.5% w/w of ondansetron hydrochloride and selected concentrations of menthol (0, 2, 4, 8 and 10% w/w) were prepared using 60% v/v of ethanol-water vehicle, and subjected to in vitro permeation of the drug across rat epidermis. The transdermal permeation of ondansetron hydrochloride was enhanced markedly by the addition of menthol to HPC gel drug reservoir formulations. A maximum flux of ondansetron hydrochloride (77.85 +/- 2.85 mu g/cm(2.)h) was observed with a mean enhancement ratio of 13.06 when menthol was incorporated at a concentration of 8% w/w in HPC gels. However, there was no significant increase in the drug flux with 10% w/w menthol when compared to that obtained with 8% w/w of menthol in HPC gel formulations. The results suggest that 2% w/w HPC gel drug reservoir formulation, prepared with 60% v/v ethanol-water, containing 8% w/w of menthol provides an optimal transdermal permeation of ondansetron hydrochloride.